The objective of this study is to examine the state of financial condition of the corn-based 17 ethanol enterprise in the U.S. from 2009 to 2014. Ethanol enterprises were categorized as small 18 for 50 MGY and large for 100 MGY. Panel data from the annual financial reports submitted to 19 the Securities and Exchange Commission (SEC) was used to calculate the financial ratios of 20 profitability, asset turnover, leverage, liquidity and operating margin. Results have shown that 21 the corn-ethanol enterprise is moving into the direction of positive returns of investment. 22 Associated factors for the profitability were found in age/years of the operation, corn price, plant 23 capacity, operating margin ratio and leverage ratio. Findings of this study have an implication to 24 the development of the cellulosic ethanol enterprise, which suggests the utilization and valuation 25 of its co-products for revenue generation to improve economic financial success. 26 27 28 subsidy 30 31 32 *Equal authorship of both authors in this research 33
www.afdc.energy.gov/data/ permitting the corn-based ethanol production (Tyner, 2013) . The act is implemented by the However, factors that may influence the profitability measure from the market such as the 163 price of ethanol and other external pressures on the ethanol industry were not considered in this 164 paper. This limitation is provided by the nature of data source. Annual financial statements 165 reported to the Securities and Exchange Commission (SEC) do not contain quantity and prices of 166 inputs and outputs. Financial statements typically report asset, liability and equity. This paper 167 uses empirical data from the standard financial ratios to examine the corn-based ethanol 168 enterprise financial performance. The on-line link of the company website was searched using the on-line ethanol magazine 178 website for its history of operation, and annual financial statements reported to the Securities and 179 Exchange Commission (SEC). All annual reports submitted to the SEC is deposited on the 180 EDGAR archives under the Form 10-K file. The 10-K form is the company's annual report 181 which uses prescribed accounting principles and methods for firms where shares are sold to the 182 public on the American stock exchange (Wolfe, 1994) . 183 Resulting data collected from the EDGAR archives generated 15 ethanol companies: 6 184 companies representing the small capacity plants, 6 from large companies, and 3 from super-185 large companies. Further review of these companies showed detailed characteristics of the 186 company structure, scope of operation, and plant location.
187
Thus, the selection of the representative ethanol enterprises were based on the following Financial ratios utilized in this study examine the performance of the ethanol enterprises.
214
These financial ratios were used to assess the utilization of its economic financial resources as 215 expressed by the ratios of profitability, return on equity, asset turnover, liability, leverage, and 216 operating income (Table 1) .
217
Profitability ratio or the return on equity is one of the two most representative financial ratios 218 for return on investment to stakeholders. It represents the efficient utilization of investment fund to generate net income (White et al., 1998; Placencia et al., 1989) . The higher the ratio, the 220 higher the net income generated than the equity invested.
221
Asset turnover is one of the most representative financial ratios for capital turn-over. It 222 measures how well a company converts its assets into revenue (Clarke, 2009; White et al. 1998) .
223
The higher the ratio, the higher the revenue generated from its asset value.
224
Leverage ratio measures the debt-to-equity proportion of the ethanol enterprise. It indicates 225 the financial risk of the enterprises using borrowed money to run the business (Clarke, 2009; 226 Jablonsky and Barsky, 2001) . The lower the ratio, the better the enterprise gets out from debt in 227 proportion to equity investment. 
235
The liquidity ratio using the current asset over current liability is one of the two most 236 representative financial ratios for short-term liquidity. Current refers to the payable requirement an enterprise is able to meet its current payable within a year. The generally accepted ratio is The operating margin ratio (β4OpMaR) represented a plant internal operating efficiency as it 273 is the income generated from efficient operation of the enterprise plant. It is expressed as percent 274 of operating income over total revenue. Higher OpMaR means less plant operation shut down, 275 efficient use of corn to convert to ethanol and its co-products, and the efficient use of energy.
276
The financial ratios employed in this study were selected based on meaningful function and 277 expressed in percentage to determine its contribution to the profitability measure. One of these 278 ratios is the percent asset turnover (β5AsTurnO) which contributed to the profitability measure in 279 the asset function of the balance sheet equation. Higher asset turnover means better financial 280 performance as it generates higher total revenue from the asset utilization.
281
The leverage ratio (β6Lev) measured the percent on the magnitude of liability incurred over 282 its equity value. The leverage ratio was postulated to decline as liabilities have been paid-up 283 during the years of operation.
284
The liquidity ratio was expected to increase as current liabilities have been paid-up for the 285 year it was needed to pay. The percent liquidity (β7Liquidity) ratio was an assessment of its 286 capability to meet current payables.
287
Horrigan (1965) the reported amount in their respective financial statements as grants received.
340
The profitability ratio was based on the net income generated for every dollar of equity 341 invested or return of equity. It showed on average that large corn-ethanol enterprise plants 342 registered a return of 10.2% per dollar of equity invested compared with small enterprise 343 capacity plants at 5.5%. The range of the profitability ratio indicated that an ethanol enterprise 344 has a maximum potential to generate net income by 50% of its equity (Table 3) . On its downturn, 345 Figure 2 showed that the profitability ratio for small capacity ethanol enterprises deep to (-) 0.34 346 points while large capacity enterprises deep to (-) 0.02 in 2012, the same trend was observed in income against its equity-based resources. However, over-all group difference T-test showed that 350 there is no significant difference in the profitability ratio between small and large size ethanol 351 enterprises.
352
Asset turnover ratio measured the efficiency of the enterprise to convert asset to generate total 353 revenue. On average, nearly twice of the total revenues were generated from their asset value in 354 both large (1.9619) and small (1.9497) ethanol enterprise plants (Table 3 ). This suggests that 355 both ethanol enterprise plants showed comparable technology assets to be financially efficient.
356
Statistical comparison using the t-test showed that there was no significant difference between 357 small and large ethanol enterprise plants in asset turnover ratio. 
362
Significance: * significant @ 0.10 level; ** significant @0.05 level; *** significant @.01 level.
364
The liquidity ratio or the current ratio measured the ability of the enterprise to pay current 365 debts from its current asset. Data showed that both ethanol enterprises have more than twice (2x) 366 of its current financial asset value to cover for its current liability (Table 3) . At the liquidity ratio 367 of 2.19:1 for large enterprise and 2.35:1 for small enterprise, it indicated that most ethanol enterprises were building a fundamental current asset base to cover for current risks liability.
369
Significantly, the data showed that ethanol enterprises had not reached a negative liquidity ratio.
370
A T-test indicated that there was no significant difference between small and large enterprises in 371 the liquidity ratio performance.
372
Presentation data from Christianson and Associates (2015) The leverage ratio assessed the debt-to-equity performance of the ethanol enterprise. Total 378 liability was expected to decline against its own equity as ethanol enterprise plants pay-off its 379 liability from the implementation of an appropriate financial management strategies. Data 380 showed that large enterprise plants have an average leverage ratio of 1.0008:1 ( Test significantly supports the variables with the explanatory power to the null hypothesis, that 410 is, there is no significant presence of heteroskedasticity.
411
Regression analysis calculated the overall profitability ratio or return on equity of a corn-412 based ethanol enterprises at a rate of 7.86%.
413 MGY which is 6-fold higher than corn-ethanol of the same size) and the uncertain feedstock cost 509 which is estimated between $25 and $50 per dry ton.
510
Converging information on the cellulosic ethanol production and findings from the financial 511 data of the corn-based ethanol production indicated that the financial success of the cellulosic 512 ethanol enterprise maybe associated with the efficiency of its core operation and the total 513 revenue generating capacity of its co-products. With the uncertainty of feedstock cost, the ability 514 of the plant to generate other revenue source from its co-product like the cellulosic material 515 stillage may improve operating income by using it as its own biomass feedstock to generate its 516 own energy or improve total revenue by selling its stillage as a biomass to other bio-refinery or 517 energy refinery. Stillage is a co-product of the cellulosic process. It has a high value when 518 processed as a biomass material for boiler to generate steam and as a biomass feedstock for coal 519 burning facility (Wilkie et al., 2000) . Unfortunately, stillage is not a publicly traded or marketed 520 biomass fuel feedstock. Thus, as the price of ethanol varies over the time, the quality and value 521 of stillage it produced is an option to generate additional operating income and/or contributes to 522 the total revenue of the cellulosic ethanol plant to be more financially viable. The direction of the average resulting financial performance ratios of the corn-based ethanol 531 enterprises signals a positive return of investment. As leverage ratio declines over time, it 532 indicates higher return of investment will be deposited to the investors' accounts.
533
The positive return of investment is attributed by the economic cost/technical efficiency of 534 the corn-ethanol technologies. The technical efficiency as indicated by the financial ratios of 535 asset turnover and operating margin, have shown signs of technology improvements over time.
536
As the technology improves in extracting ethanol from corn, it also brings improved quality of its 537 co-products that contributes to the total revenue. As ethanol is considered a commodity, it is 538 suggested that its DDGS co-products be differentiated with quality and price premium to cushion 539 revenue loss from the ethanol price changes.
540
Likewise, this study suggests to the ethanol industry for the establishment of a financial 541 benchmark of its performance to gauge how far the industry has improved overtime.
542
Findings of this study suggest similar consideration that may affect the viability of the 543 advanced cellulosic enterprise to be financially feasible. The value-addition from the raw 544 materials of switchgrass, sugar bagasse, corn stover, and other cellulosic materials to its resulting 545 stillage co-product is significant to consider to be utilized in the operation of plant and/or for 546 revenue generation. Technology investment for a more efficient process or processes of ethanol 547 extraction from cellulosic materials is a valuable pathway to increase cellulosic ethanol 548 production, but the value-addition and utilization of its co-products can greatly improve its 549 sustained economic financial success. 
